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“ain Transportation Lines Operated by Means of Bolt Convey- 
ers and Cables (Nagistral'nyy transport s pomoshch'yu len- 
tochnykh konveyyerov i kanatnykh dorog) 


je 
ekhanizatsiya trudoyemkikh i tyazhelykh rabot, 1958 /ANr 9, 
pp 22-25 (USSR) 


Referring to the advantages of belt conveyer and suspended 

cable transportation of bulk goods in the US, South America 
and Sweden, the author admits that the USSR is lagging be- 

hind in this respect. The VNIIPTMASh Institute is working 

on this problem. By means of various graphs, computations 

and reflections, the author tries to find out the most ra- 

tional ways of transportation. 

There are 3 photographs and 10 graphs. 
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Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 6, p 14 (USSR) 


AUTHOR: Konovalov, V.V. 


TITLE: Pelletizing Krivoy Rog Ores (Okatyshi iz krivorozhskikh rud) 


PERIODICAL: V sb.: Domennoye proiz-vo. Moscow, Metallurgizdat, 1957, 


pp 74-88 


is made of the production of pellets (P) 

12 mm) Krivoy Rog ores (KR}. The experi- 
y the testing of a number of methods of 
its were obtained when dry material 
rsaturated moist mass, with sub- 
ts showed that clinkering by 
fully not only with fine-ground 


ABSTRACT: An investigation 
from undersize (0- 
‘ments were preceded b 
clinkering. The best resu 
was introduced into a supe 
sequent pelletizing. Experimen 
pelletizing may be done success 
concentrates, but also with undersize KR. Flue dust, lime, 
chalk, and coke breeze were tested in a series of experiments 
to strengthen the P. The P thus produced were roasted with 
blast-furnace gas. The influence of the temperature and of the 
excess-air coefficient during the burning of the charge additions 
on. the roasting: process and the properties ‘of the P were:invest- 

Gard i/2 igated. The rate -of downward travel of the. zone of combustion 


"APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000824330004-7 


ON CE OS 1 


or rwnes mamma sees SE Ee SO cence a Ee 2 


: : 1G Sete: 
fs. Therma! preparutioa of glass batches.--) Vo Kommvitcy 
Uw Zaiizeyax asd Mo Ya Finer Gia. Eaeora a peel ea 
RGM Fiperiments were made ono. Rae es 
oo MPA ts Net Orsgueties (ar 
TUNE ace some Op the wicate- curring tats 
Pa ery 9 FASO AOA Converts : 


Weesalts tad het tabi ay 


APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000824330004-7" 


"APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000824330004-7 


sa ee aed wide ene fae ge at a cA a < 3 whet 


* AUTHORS: Konovalov, V. Voy Chechetkin, Vv. I., SOV/ 72-58-7-5/19 
aliznyak, D.-¥.; Firer, WM. Ya. 


* TITLE: Semi-Industrial Investigations of the Thermal Preparation of 


Glass Layers (Polupromyshlennyye issledovaniya termicheskoy 
podgotovki stekol'nykh shikht 


PERIODICAL: Steklo i keramika, 1958, Nr 7, pp. 17 - 24 (USSR) 


ABSTRACT: Such a sintering device is shown in figures 1 and 2 and is 
described afterwards, The tests were carried out with two types 
of layers: the test-and the working layer, the compositions of 
which are given in table 1. The curves of the rise in temperature 
during the sintering of the two layers under the same conditions, 
are given in figure 3. The curves of the dependence of the 
Na,S0,-content in finished agglomerates on the relation of gas 


and air in the induction mixture for 2 sulfate-soda layers are 
given in figure 4, and are described in full details. The tem-~ 
perature curves obtained with the sintering of the test layer 
are given in figure 5. Further the authors report on the filling 
weight of the agglomerated glass layers, as well as also on the 
Card 1/3 productiveness of the agglomerates. The most advantageous height 
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Semi-Industrial Investigations of the Thermal Pre- SOW72-58-7-5/19 
paration of Glass Layers 


of layer during sintering, as well as the optimum velocities 

of this process are given in table 2. The duration of the heat 
treatment, as well as the curves of vacuum-changes for different 
types of layers and heights are given (Figures 6,7 and 8). The 
heat-treatment lasts 9 to 10 minutes. Then, the consumption of 
loosening- and foundation material, as well as the gas consumption © 
for the heat treatment of the layer are given. The depondenco 

of the specific gas consumption on the excessive air supply for 
various layers is shown (Fig 9). The recommended gas processes 
for some glass-layers are given in table 3. The dependence of 
the gas consumption on the duration of the heat treatment and 
the sintering speed are illustrated by means of curves (Figs 10 
and 11). Such a device has been developed for a tank furnace of 
the Gomel' Glass-Works on the basis of the semi-industrial tests 
carried out. A test series of the glass melting of heat-treated 
layers was carried out by which the technical and economic effi- 
ciency of their industrial use was proved. There are 11 figures, 
3 tables, and 2 Soviet referencés! 2oft vcs. : 
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S0v/72-59-10-6/14 
Zzaliznyak, D. V., Firer, M. Ya., Konovalov, V. V., Chechetkin, 
Vv. I., Dunayev, V. G. ere eee 


The Influence of Thermal Preparation of the Charge on Glass 
Frits 


Steklo i keramika, 1959, Nr 10, pp 21 - 27 (USSR) 


In the years 1952-1954, the Moskovskiy gornyy institut (Moscow 
Mining Institute) together with the Gomel' Glassworks carried 
out investigations of the thermal preparation of glass charges 
(Footnote 1). Experiments on the melting of the sintered charge 
in continuous glass-melting furnaces were carried out at the 
Gomel' Glassworks, and experiments of comparative melting con- 
cerning the initial and the sintered charge were carried out at 
the laboratory of the first Kafedra silikatov i stekla Belo- 
russkogo politekhnicheskogo instituta (Chair for Silicates 

and Glass of the Belorussim Polytechnic Institute), at the La- 
boratory for Glass Melting, as well as at the test plant of the 
institut stekla (Glass Institute) (Footnote 2). It was estab- 
lished that the melting time of the sintered charge depends on 
its content of free Na 50, (Fig 1), as well as on the temper- 
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ature of the sintered oharge (Fig 2). It may be seen from 
figures 3,4,5, and 6 that vitrification is considerably 
accelerated during the melting of the sintered charge. The 
melting time of the initial and the sintered charges is shown 
in table 1. As may be seen from figure 7, the maximum furnace 
temperature was 1350°. The chemical analyses of the glasses 
from the sintered and initial charge are shown in table 2. Ex- 
periments showed that at furnace temperatures of from 1350 to 
1450°, the entire melting and the refining of glasses from the 
sintered charge afford better results as compared with the 
initial charge..Moreover, at equal charge weight, 20% more glass 
is obtained from the sintered charges than from the initial 
charge. The chemical analyses of two experimental batches of 
sintered charges are shown in table 3. By using a cold sintered 
charge, the furnace output can be increased by 25-30%, and by 
using a hot charge (at 800-900°), it can be increased by 
35-40%, and the time of vitrification and refining can also be 
considerably reduced. According to indications of Professor 

N. V. Solomin (Footnote 3), the furnace campaign can be 


Card 2/3 gonsiderably lengthened by using a sintered charge. According 
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SOURCE: IVUZ. Radtfotekhnika, Ve 7, noe 3, 2964, 378-381 


TOPIC FACS ¢ superhigh frequency radiation, trensmissfon Line, wave~ : 
guide, vaveguide measuring section, traveling wavepower, power meter, 


hot cathode dlode Ayr, 6 


ABSTPACT! The described method of measuring the superhinhe-frequency 
Jia rower inside a waveguide {is based on the intetaction of the 


space charge tn the waveguide, and haa resulted in the design 
miniature device for thia purncse, A measurtng cell forms 
element of the device and 17 insert itreettiy t{rto the 
reeraide), Because of low {tnertia, the 74 
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metets for various ranges from tens of watts to hundreds of kilowstta 
and higher, The experiments were conducted in the J-cm band, The 
{nvestigated circuit consisted of a continuous generation magnetron, 
attenuator, standing-wave ratio meter, matching transformer, measuring 

cell fe-risuated waveguide section wlth a stretched tunesten cathode 
a diode with the conductive walls),and a |M-4-type power- 
ing meter. The maximum measured power was l10w. This measuring 

{th four insulated cathodes, placed in four various waveguide 
«tions, can ha deaveloped into a four~probe measuring line for 
 'oOxer transmiastfon, Orig. are. hae: & fleures, 
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| TITLE: Experience in the use of graphite containing r. fractory 


mete te! 


materials for pumping over liquid metalo by the electro- 
magnetic method 


| , PERIODICAL:  Ogneupory, no. 6, 1961, 292 
! 


TEXT: This article deals with the problem of the transportation of ‘ : 
| liquid metals by means of electromagnetic pumps, for the solution of mg 
: which high-quality refractory waterials are necessary. The high thermal : : 
and slag stability, non-wettability by metals ‘and other properties of 
graphite containing refractory materials led to the assumption that they 
are suitable for this purpose. The testing of graphite containing ‘ 
: refractory materials in steel discharge ahutes, made according to the 
t method of the VIO, Vsesoyuznyy inotitut ogneuporov (All-Union Institute i 
: of Refractory Materials) jointly with the Borovichakiy kombinat ogneuporov 
(Borovichi Combine of Refractory Materials) showed positive reaults; the i 
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graphite containing chamotte products were highly reaistant agninst washing 
out by the stream of liquid metal, and warranted an increase of the 


stability of the discharge-shute lining by four to ten times. 
y with the avtozavod im. . 4 


experimentally produced a i 


Union Inotitute of Refractory Materials, joint] 
Likbacheva (Automobile Plant jmeni Likhachev) 
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graphite containing chamotte lining for an electromagnetic shute for . 


Phere is 1 figure. 


‘ 


pumping over Liquid crude iron, 4a well ao an electromagnetic measuring 
hopper in an iron foundry. After three tenta of pumping over? Lisseard erude 
iron, the 6 m long shute lining did not show any olgns afoxeeshif 04 er 
i destruction. The development of the induction method Ter pungeh 
Liquid oruda iron will necesoitaté the eptavlishaent of 4 apeadal begs 
ment for the manufacture of graphite containing refractory mvterhyite : 
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Using refractory materials containing graphite for transferring 
liquid metals by an electromagnetic method. Ogneupory 26 
no,€:292 ‘61, MIRA 14:7) 
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2, Borovichskiy kombinat. ogneuporov (for Konarev, Shalkov,. 
(Refractory materials) 
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KONOVALOV, Ya.R. [Kanavalau, IA.R.]; YEFREMOV, V.I. (TAfremau, V.I.] 
cee 


Effect of ‘ultrasonic vibrations on the strength asd plasticity 
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TITLE: A device for checking radiation meters. Class 21, Ro. 174729 i 


ata en lale Getta hte Lea eer ies | 


SOURCE: Byulleten' izobretenfy i tovarnykh znakov, no. 18, 1965, 57 


TOPIC TAGS: radiation monitor, radiometry, radiometer, filter, mercury 


ABSTRACT: This Author Certificate presents a device for checking radiation meters. | Him 
It contains a radiation source, a shielded housing with a collimated channel, an _—‘| Jam 
attenuating filter, mechanisms for moving and fixing the position of the gaource, and | Bima 
an effective area (see Fig. 1). To simplify the design, increase the measurement / | fame 
range, and reduce the checking tine, a liquid metal (e.g., Hg) ie used as the bates 
attenuating filter. The radiation source is placed directly inside the filter and | 

can be moved, ; 
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ABSTRACT: - The radioactive-air ene ee usually equipped with pipe< 
lines made of aluminum or stainless steel pipes. The possibility of 
their replacement by non-corrosivepolyethylens pipes is discussed. ; 
fhe authors describe fheir experiments with the polyethyline pipes hav-|- 
‘|\ing a 20 mm diameter and 4 mm wall thickness. The results of their = {| 
‘teats showed that the polyethylene pipas could be used at temperatures | 
_|-up to 60 C, pressures up to 3 ke/sq cm and rarefactions of 600 mm Hé&- 

| At the beginning of 1962, the air sampling pipelines of the F¥R-M ee 
reactor were equipped with polyethylene pipas and tubes. Their totel §| 
length was about 3000 m. No trouble was experienced during two years | 
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TITLE: Tangent channels and reconstruction of thermal column of the 
VWVR-M reactor G ‘ 


SOURCE: Atomnaya energiya, v. 19, no. 5, 1965, 465-467 


TOPIC TAGS: nuclear research reactor, nuclear reactor technology un 
nuclear reactor component/VVWR-M nuclear reactor Ee 
ABSTRACT: In order to improve the operation of the VVR-M reactor in- 
‘|stalled at the Physicotechnical Institute im. A. F. Ioffe, some changes 
were made in the number and disposition of channels and in the rearrange 
ment of thermal column. The reactor was originally provided with 9 
horizontal channels located in concrete shielding. In 1961, a channel, ZZ 
No. 10, was added at a distance of 1390 mm from the core center. In ~ & 
1965, two channels, Nog. 11 and 16, were bored as tangent to ths ter- | 
|¥llium reflector. Such a tangent position reduced the effect ot gamma | 
ibackground on irradiated samples. The thermal column (3040 mn Loney. hoo 
originally compesed of six graphite disks, wag then reconstructed. ‘The | 
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last five éraphite disks were replaced by one concrete dig 

four horizontal channels, No. 15 with ad = 120 mm, Nog. 12 and 15 with 
a = 102 mm and No. 14 with d= 80 mn. Channel No. 14 was borea 10 cm 
lower than the three upper channels, The arrangement of channels ig 


shown on Card 2/3.° Tha physical parameters On chanels Nos, 1, 10, il 
and 16 were given in a table. The addition of Channel No. 10 was sug- 
gested by Yu. V. Petrov, member of the Institute starr. L.A. Konduroy 
Proposed thé channels Nos. 11 and 16. VY, 5S. Gvozdev showed a great 
activity in creating the tangent channe Se a ude is expressed to 


De M. Kaminker (Scientific Supervisor) for h est and assistance. 
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| SEILEs Single action KD-1 esta crdees air valve oe switch on signals 
SOURCE: Pribory i tekhniika eksperimenta, no. 4, 1966, 224-225 


TOPIC TAGS: reactor control, valve, isotope separation, radioactivity measurement, 
radiation dosimetry, radiation instrument ¢2¢ ¢7KOMAGAETIC PROPERTY 


{with 65 KD-1 electromagnetic air valves of single action with switch on signals. The 
valves have been operating continuously for 2 years, each switching at least 50,000 
es during this period without a single breakdown. Monthly inspections of the tight 
éss of the air control system disclose that the valves are: overall dimensions - 
#3250 x 120 mm, weight - 4.6 kg, flow-passage cross-sectional area - 16 mm, working 
“at yoltage - 48 v, type of current - d.c., working ctrrent - 0.3 a, signal circuit voltage 
"0.5 a, spring pressure on locking piston - 4 kg, stroke of locking piston - 5 mn, 
temperature of heating surface of valve body at an ambient temperature of #206 - 456 


and air leakage at 750 torr - 0.003 1/min, at most. A diagram of the valve 4s shown 
below. Orig. art. has: 1 figure. 


: a 
ABSTRACT: In 1962 the dosimetric control | ayatem of the VVWR-M reactor was equipped 


Card 1/2 


ACC SE eee 5 


ED FOR : ASE: 06/19/2000 CIA-RDP86-00513R00082433000 -7 
‘ . ww ) 


ERP SESVTVE A! 
SIS 


RNY YALA STOLL. 
KET Hy 


APP 


b Suen REREe 
MQCC 
e/a 


a suena TT asin 
Se S 
SEQueapaneae: 


sf > 
4 
a ae atin 4 
SA LLSSLLILTLLLILELIELLLTLIEG F- 4 
2 | AsaAay AVVIsaae SRAARALARANAT BATES! 4 4 
y Z 
; P GY 
i : Y , 2° 
! : Yi 
Re e 


SS 


ore 9 


The KD-1 electromagnetic valve 
1. solenoid case, 2. plunger, 3. brass guiding bush, 4. insulating bead, 5. valve |. 
hood, 6. KV-9A limit switch, 7. solenoid coil case, 8, solenoid case lid, 9. tefla 


ring, 10. locking piston, li. dowels, 12. spring, 13. valve base, 14. intake 
pipe, 15. suction pipe ae , 


‘ 
% 


SUB CODE: 18° / SUBM DATE: Z7Apr65 . 7 


wee en ee ee ee REALE SY 


"APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000824330004-7 


7 


* 


ar 
me 


a 


| ACC NR APfooo795 = CAN) "SOURCE CODE: _ UR/G089/66/021/:. «3/0736 /0285 | 
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j SOURCE: Atomnaya energiya, v. 21, no. 5, 1966, 386 

nuclear reactor , dosmetec, 
i TOPIC TAGS: nuclear reactor operation, nuclear reactor control, radiation dosimetry, 
| nuclear safety/ WR-M, reactor, USIT-1 dosimeter ' 
| ABSTRACT; This is oY summary of article no. 112/3573, submitted to the editor and 

filed, but not published in full. The shortcomings of the earlier system are briefly 

{ summarized and it is reported that in the improved system, used for the reictor at th 
| Physicotechnical Institute im. A. F. Ioffee, AN SSSR, these shortcomings i::ve been 1 
| eliminated to a considerable degree. The air-control system has a more highly 
( 
| 
{ 
| 


branched network of sampling lines, with provision made for manual, semi-automatic, 

| and automatic control. Both counter-type and ionization-chamber pickups can be used 
to determine the concentration of radioactive gases in the air. Control over the 

| exhaust of the radioactive gases is by means of -continuous pumping and 4s continuous-- 
ly monitored by means of an automatic recorder. The y radiation is monitored by two 
type USIT-1 instruments, with additional "cactus" type instruments being used in the 
hot chambers and in the pump room of the first loop and on the cover of the reactor. 
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Automatic visual and sound alarms are provided. It is claimed that the improved sys- 


tem -satisfies present sanitary norms and technological requirements, and that ex- 
‘perience accumulated in 2.5 years of operation will lead to further improvements. 
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Translation from: Referativnyy zhurnal, Mashinostroyeniye, 1959, No. 9, p. 97, 
# 33586 


AUTHORS: Konovalov, Ye, G., Sidorenko, Yu, A., Chachin, V. N. ‘ 
TITLE: Vibration Grinding’ of Hard Alloys’ 
PERIODICAL: Sb, nauchn, tr, Fiz,-tekhn, in-t AN BSSR, 1958, No. 4, pp, 248-255 


TEXT: Experiments in using the method of vibration grinding of hard 
alloys are described, The experiments were performed at FTI AN BSSR, Grinding 
was carried out with the periphery of a "K360CM2K" (KZ60SM2K) straight-profile 
grinding disk on a surface-grinding machine. A special electromagnetic 
vibrator produced the vibratory motion of the "BK8" (VK8) alloy plate in a 
direction parallel to the disk axis at a frequency of 100 cps and at an 
amplitude: of 2,5 mm, The experiments were performed at a speed of 37.6 m/sec, 
a longitudinal ‘feed of 3.4 m/min and a grinding depth of 0.08-0,15 mm. Under 
these conditions, the VK8 alloy plate was subjected to conventional and 
vibration grinding, In all cases of conventional grinding, cracks and scorches 
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New method for dynamic tesing of metals. Dekl. AN BSSR 2 
ne.7:283-287 Ag '58. (MIRA 11:10) 


1. Predsatavleno akademikem AN BSSR K.B.Gereavyn. 
(Metals--Peating) 
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KONOVALOV, Ye.G,; GERMANOVICH, I.N. 
~ ease nee SS 
Electric conductivity as a seane for studying films of metal $ 
oxides formed during cutting. Dokl. AN BSSR 2 N0.92370-373 O '58, 
(MIRA 12:7) 


1.Predstavleno akademikom AN BSSR X.Y, Goravym. 
(Metallic oxides--Electric properties) 
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KONOVALOV, Ye.G.. [Kanavalau K.H,], kand, tekhn. nauk; CHACHIN, V.N. (Chachyn, 


VeMe] 


Dynamics of the vibration grinding of hard alloys, Yostei AN BSSR, 
Ser, fiz.-tekh. nav. no.l:19-24 '59, (MIRA 12:7) 
(Grinding and polishing) 
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_KONOVALOV, Ye.0.; AVRUTIN, AeM.e; SIDORENKO, Yu.A.; LOBACHEVSKIY, 1.8. 


Machining holes by rotary mandrels, Stan. 1 instr. 30 no.l:29-30 


Ja '59, (MIRA 12:1) 
(Drilling and boring mchinery) 
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8/123/61/000/009 /002/027 
| 1100 A004 /A104 
AUTHOR; .Xonovalov, Ye.G. 
TITLE; Methods of creating new ways of mechanical tooling of metals 


PERIODICAL: Referativnyy zhurnal, Mashinostroyeniye, no. 9, 1961, 42, abstract 
9B266 ("3b, nauchn. tr. Fiz.-tekhn, in-t AN BSSR", 1959, no. 5, 
158 - 177) , 
TEXT s The author has developed a method of designing new ways of mechnical 
tooling based on the principle of the combination of the functional diagrams of 
cutting. The method is illustrated with the aid of an example of developing a 
new method of machining cylindrical surfaces, Various cutting systems are analyz- 
ed fram the viewpoint of a solution of the following problems; chip rushing, 
deflection of the part being turned, short tool life, unsatisfactory microgeometry 
of the surface layer and the comparatively low. efficiency of the turning method, 
The most expedient is a combined functional diagram based on the turning with six 
rotating tools clamped in one common olip (the rotation axis of the tools agrees 


Card 1/2 


Ee “MERE? 


B02 HT te cermin ome TOOT” 


- "APPROVED FOR RELEASE: 06/19/2000 


CIA-RDP86-00513R000824330004-7 


6... ~- 4 


88586 
38/123/61/000/002/005/017 
LM A005/A001 


franslation from: Referativnyy zhurnal, Mashinostroyeniye, 1961, No. 2, p. 58, 
# 23488 


AUTHORS: . Konovalov, Ye. G., Chachin, V. N, 


he annizavnnsenine tae. 
TITLE: An Investigation of the Surface Quality at Vibro-Grinding of Hard 
Alloys 


PERIODICAL: "Sb, nauchn, tr, Fiz,-tekhn, in-t AN BSSR", 1959, No. 5, pp. 178-188 


TEXT: The authors report on the results of investigations of the vibro- 
grinding process of hard alloys on a universal grinding machine and a surface- 
grinding machine with vibrators, During the investigation, the roughness of the’ 
surface was determined depending on the cutting depth, the table- and cross feed, 
and the characteristics of the grinding wheel at vibro-grinding (frequency - 100 
eps) and without vibrations, It turned out that the vibro-grinding increases 

she efficiency by 2-3 times; the fine roughness (H,, = 2-4 micron) can be obtained 
with t= 0.06 - 0,08 mm per 2 to-and-fro motions of the table. The vibro-grind- 
ing sharply decreases the danger of the appearance of searings and cracks and 
makes it possible to apply disks of black silicon carbide which yield the same 
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8/123/61/300/00$/007/017 
| 1800 A004/A104 
AUTHORS; Konovalov, Ye. G,, Lobachevski, i, 8, 
et 
TITLE: Investigating the process of hole machining ky rotary mandrels 


PERIODICAL; Referativnyy zhurnal, Mashinostreyeniye, no. 5, 1961, 71, abstract 
5B634. (Sb. nauchn, tr, Fiz,-tekhn, in-t, AN BSSR, 1959, no, 5, 
230-235) 


TEXT s The authors describe the design and tests of rotary mandrels for ths 
finish ‘machining. of. internal eylindrical surfaces without removai of ehips, Tha 
investigation was carried-out.on specimens of she steel grades 15, 20, 35 and 45 
in holes which were reamed by a 1 : 200 tapered reamsr, so that the allowance on 
the diameter continuousiy varied from 0 tc 0,2 mm, The mandrel diameter was 50 
mm,. the ball diamster 9.5 and 12.7 mm respectively. The investigation showed 
that the optimum allowance is in the range of 0,08 - 0.1 mm. The surface finish 
is in the range of the 9th class, There is 1 figure and 6 graphs, 


S,. Livshits 


[Abstractor's note: Complete translation] 
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AUTHORS: Kenovalov, Ye.G., Germanovich, I.N, 
TITLE: An Investigation of Films of Metal Oxide During Grinding and Milling by 


the Eleatric Conductivity Method 
PERTODICAL; Inzhenerno-fizicheskiy zhurnal, 1959, Nr 7, Pp 92 - 95 (USSR) 


ABSTRACT: There are statements in previous investigations on the possibility to 
establish, by means of the electric conductivity method, the nature of 
an oxide film covering metals in oxidation, In order to check this 
possibility, the authors Studied by this method the films of metal 
oxides during the milling of St. 45 and cast iron and during the grinding 
of steel of the 40Kh &rade and cast iron, . ‘The results of these studies 


ty is observed up to a cutting speed of 400 m/min 3 ata further increase 
‘of the cutting speed, electric conductivity rises, A reason for this the 
Card 1/2 authors see in the probable origination of extra-currents of disconnection, 
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KONOVALOV, Ye.G.; CHACHIN, V.N. 


Thermal studies on the vibration grinding of a hard 
@lloy. Dokl,AN BSSR 3° no.11:452-455 HW '§9, 


(MIRA 13:4) 


1. Predstavleno akadenikom AN BSSR XK.Y. Gorevyn. 
(Grinding and polishing) (Alloys--Thernal properties) 
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PHASE I BOOK EXPLOITATION SOV /5241 


Konovalov, Yevmeniy Grigor'yevich, and Yevgenly Iosifovich Pyatosin 

rr err ent nes 

Obrabotka ploekikh poverkhnostey sharikovymi golovkami (Bal) Burnishing of Plane 
Surfaces) Minsk, Izd-vo AN BSSR, 1960. 19 p. 3,000 copies printed. 


Sponsoring Agency: Fiziko-tekhnicheskiy institut AN BSSR. Laboratoriys 
novykh metodov obrabotki materialov. 


Ed.: ReL. Tofpenets, Candidate of Technical Seiences; Ed. of Publishing House: 
Le Timofeyey; Tech. Ed.: I. Volokhanovich. 


PURPOSE: This booklet is intended for designers and operators of burnishing 
tools. 


COVERAGE: Ball burnishers are discussed fran the standpoint of their design, 
kinematics, macrogeometry, and other data relative to their construction and 
use. Cold working processes are mentioned briefly. No personalities are 
mentioned. There are nine references, all Soviet. 


Cart-3/e—. 
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YZDOROV, L.I., kend.tekhn.nauk, red.; TIMOFEYEV, L., red,izd-va; 


VOLOKHANOVICH, I., tekhn.red. 


[Vibration turning) Osteilliruiushchee tochenie, Minsk, Isd-vo 
akad.nauk BSSR, 1960. 30 p. (MIRA 14:1) 
(Turning) 
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AUTHORS: Konovalov, Ye. G., Germanovich, I. N. 


TITLE: Method of electric conductivity and investigation of oxide films of 
metals during turning 
a > bs 
PERIODICAL: Referativnyy zhurnal, Waahindebvopeniye;. no, .15,> 1961; 36, aatract 
158227 ("Sb, nauchn, tr, Belorussk, in-t mechaniz, s,kh, 1960, no, 4, 
274-276) 


TEXT: The investigations were carried out under Angulation of the ere 

_ tool and the blank by means of an installation with special. mechanical current 
collector which made it possible to collect the current: during the turning process 

of the specimens without distortions, .To determine the ‘type of oxide films, the 

ourrent polarity was shanged, When the current was. supplied. through the current 

collector, no noticeable decrease in eleetric conduetivity with an increase in 

the turning speed up to 226 m/min could be observed,: There are 3 figures, _— 


: M. Degtyareva 
[Abstracter’s note: Complete translation] 
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3096 
1.110 0 S/571/60/000/006/011/011 
E194/E135 
AUTHORS : Konovalov, Ye.G., and Borisenko, A.V. 
Re Ee ee ge ye 

TITLE: Certain operating characteristics of an oscillating 
cutter 

SOURCE: Akademiya nwuk Belaruskay SSR. Fiziko-tekhnicheskiy 
institut. Sbornik nauchnykh trudov. no.6. Minsk, 1960. 
216-227 

TEXT: In lathe turning operations the chip tends to wind 


itself round the tool and work piece and can be a considerable 
nuisance, Existing types of chip breaker are not reliable, and 

for automatic machines and production lines it is necessary to F 
develop new methods of turning which overcome the problem of chip ‘ 
breaking. One such method is that in which the cutter is given an 
escillatory motion in the direction of the feed. Cutting then 

takes place with variable feed and the chips resemble those formed 
during milling, In the Laboratoriya novykh metodov obrabotki 
materintnav (Laboratory for row methods of working materials) of the 

FTZ AN BSSR/an oscillating cutter head was designed for a 


turning lathe type 1A62. The construction 
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is illustrated schematically in F 
is made to oscillate a 
which is driven along a spl 

The tool holder 
The amplitude of oscillation 


holder 2 
the cam 3 
gearing 5. 


but a fine adjustment 7 


cam was driven by 4 separate 


096 
5/5717607000/006/011/011 
£194/E135 


ig.1. The tool 
long the axis of the work piece by 
ine shaft 4% through the 

is held against the cam by springs. 

is altered by changing the cam shape 
also provided. In another design the 
motor of 0.6 kw. The tests were made 


1 in the tool 


A 


is 


with cutters tipped with the carbides T5 K10 and T15K6 working 
steels 20, #5 and 18K T (18KhGT). The cutter geometry was: 
a) 9 = 90°; 91 = 6°; vA = O09: ¥ = 7°; g@ = 119; 4 = 0.5 mm: 
b) » = 60°; 3 = 26°; 7 = 0°93 ¥ = 70, g@ = 11%; *F = 0.5 mm. 
{Abstractor's note; In Soviet terminology » = pian angle, 
o = working trail angle, A = cutting edge side rake, y = rake and 
a = clearance; r_ is presumably nose radius. 

tantaneous rate of feed 


Theoretical formulae ar 


e derived for the ins 


derived for the 


of the oscillating cutter and expressions are 
conditions when the feed is zero so that the chip must break. 

Then an expression is obtained for the amplitude necessary to cause 
chip breakage. However, the actual amplitude differs from that 
calculated because of elastic vibration of the lathe, the tool and 
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18 proportional . 
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Proportionali 
This 
Further 
; educed t 
nae minimum amplitude i 
Owever, changes in the 
ieee ee) /min) or in the rake 
See or in the cutting edge si 
Bia ty no influence on the mi : — 
Pirical coefficients into the 


x 


Sapte to +15°) have pra 
Cc beh By introduci 
ard 3/8 c.1 


. "APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000824330004-7 


5/$9#960/000/006/011/011 


Certain operating characteristics ... 


E£194/E135 
theoretical formula the following expression is obtained for the 
minimum amplitude necessary to ensure chip breaking: r 
Ss 
Anin = % It Io In oun (7) 


1.5 [sins | 


where values of q are taken from Table 1, 

When an oscillating cutter is used the finish is not so fine as 
with a normal tool, It was found that the smoothest surface was 
obtained for ratios of oscillation frequency to spindle speed which 
give the minimum amplitude for chip breaking, i.e. when this ratio 
is 0.5, 1.5 or 2.5. Fig.7 shows a graph of the relationship 
between the surface roughness in microns and the ratio of the 
frequency of oscillation to the spindle speed where V = 70 m/min, 
S = 0.5 mm/rev., t = 2 mm, using steel grade 45, The dotted line 
shows the surface roughness with normal cutting methods. The 
influences of feed, cutting speed and use of cutting fluid and 
depth of cut on surface finish with an oscillating cutter are much 
the same as with an ordinary tool. The variations in rate of feed 
with an oscillating cutter would tend to promote tool wear, and 80 
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30946 
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will the increase in the impact loading. On the other hand, with 

an oscillating cutter the cutting edge periodically leaves the 

cutting zone sO that it runs cooler. This was confirmed by 

measuring the electromotive force between tool and workpiece which 

was less with an oscillating cutter than with a normal tool. Tool 

wear studies showed that with an oscillating cutter in the majority 

of cases the tool performance was 30-40% better than with a normal x 


Certain operating characteristics ..- 


tool. It is considered that an oscillating cutter can be 
successfully used on ordinary turning lathes and it is particularly 
effective when used on automatics or on automatic lines. 

There are 11 figures, 1 table and 6 Soviet-bloc references. 
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Table 1 
Correction factors for the amplitude of oscillatory motion of 
cutter as function of: 


angle in ¢ 
t * roees — 
Use of 


cutting 
fluid 


Rigidity 
of work 
piece 


Rigidity of 
work piece L/D 
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KONOVALOY, Ye.G.; BORISENKO, AeVe 


. Dokl.AN BSSR 4 no .8: 340-342 
peg of oscillating turning 0 (outta ia) 


1. Fiziko-tekhnicheskiy institut AN BSSR. Predstavleno akad. Au 
BSSR K.V.Gorevyn. 


(Turning) 
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KONOVALOV, Yovmoniy Grigor'yevich; SEVERDENKO, V.P., akademik, re- 
tt ~~ tsenzent; GOREV, K.V., akademik, red.; KHOLYAVSKIY, S., red. 


izd-va; VOLOKHANOVICH, I., tekhn. red. 


[Fundementals of new methods for machining metals] Osnovy no- 


vykh sposobov metalloobrabotki. Minsk, Izd-vo Akad. nauk 
(MIRA 15:3) 


BSSR, 1961. 296 p. 


1. Akademiya nauk Belorusskoy SSR (for Gorev, Severdenko). 
(Metalwork) 
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$/201/61/000/003/006/006 
| 1100 | . D299/D305 


AUTHORS : Kanavalaw, Ye. R. and Hermanovich, I. M, 


TITLE: On the penetration of cutting fluid into the cutting 
region during mechanical metal-working 


PERIODICAL: Akademiya nauk Bielorusskoy SSR. Izvestiya. Seriya 
fiziko-tekhnicheskikh nauk. no. 3, 1961, 115-119 


TEXT: The effect of vibrations on the cutting process is consi-~ 
dered. In the authors’ opinion, the vibrations which arise in me- 
tal cutting facilitate the penetration of the cutting fluid into 
the cutting zone, thereby wear is reduced and the metal working 
improved; this applies to vibrations of small amplitude and high 
frequency (ultrasonic). This hypothesis was verified by means of 
special experimental procedure. The vibrations were generated by 
the ultrasonic generator Y3M~-4-5 (UZM-1.5) of power 1.5 kilowatt. 
Three types of cutting fluid were investigated: ordinary water, 

an emulsion and cutting oil. The height of the fluid column in ca- 
pillary tubes was investigated after connecting and disconnecting 
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TITLE: A&A nev; method for gauging ring-shaped parts 


SOURCE: Akademlya nauk Felaruskay SSRe Fiziko-technicheskiy 
institut. Sbornik nauchnykh trudov. no.7. 1961. 184-189 


TEAT: A new, simplified method for the’ fine adjustment of the in- 
ternal and external diameters of cast, stamped, forged, or sintered i 
metal parts, are described; the diameters are adjusted through V 
plastic deformation alone, using a die for the external diameter out 
and a floating, round-headed plunger for the internal diameter, on 

a 40-ton hydraulic press. The dies and plunger gre made of a 

hardened ¥3C (ikhVG) alloy (Cr-W-\n), and their surfaces are finish- 

ed to a high degree of smoothness. In experiments with sintered . 
.ting-shaped parts consisting of perlite + 10-15% ferrite (Brinell 
hardness 50-70 kg./sqemm.) external diameters ranging from 34.12 

to 54.26 mm. were adjusted to 33.94 to 33.98 mm. while internal 
diameters ranging from 16.95 to 17.03 mm. were adjusted to 16.98 
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AUTTIORS : Konovalov,Ye.G., ond Lobachevskiy,1.S. - 


TITLE: An investigation of the depth of the s train-hardened 
layer and the wear-resistance of the hardened surface 
after rotery ball-burnishing of internal cylindrical 
surfaces : . 


SOURCE: Akademiya nauk Belaruskay SSR. Fiziko-tekhnicheskly 
institute Sbornik nauchnykh trudov. no.7. 1961. 200-203 


TEXT: Rotary ball-burnishing is & new cold-working process pro- ! 
ducing plestic deformation in metallic surfaces with a consequent 
increase in hardness; the process is described in the book 
tRotatsionnos dornirovanie’, by the same authors, published by the 
BSSR Academy of Sciences, 1959. The depth of the strain-hardoned 
layer produced is practically independent of variations in the 

rate of burnishing within the range 50-500 m./mine, and increases 
slightly with a decreased ball diameter. The maximum depth pro- 

@uced under optimum conditions ta 1.9-2e2 mn. in steel Cm-15 _ 
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ACCESSION NR: AT4030805 $/0000/63/000/000/0192/0198 
AUTHOR: Konovalov, Ye. G.3 Germanovich, I.N. 


TITLE: The effect of high requency (ultrasonic) vibrations on the passage of liquid 
media through capillery channels 


SOURCE: AN UkrSSR. Institut metallokeramiki i spetsial'ny*kh splavov. Poverkhnost= 

ny*ye yavleniya v rasplavakh i protsessakh poroshkovoy metallurgii (surface phenomena 
in liquid metals and processes in powder metallurgy). Kiev, Izd-vo AN UkrSSR, 1963, 

192-198 


TOPIC TAGS: high frequency vibration, ultrasonic yibration, capillary channel, lige 
uid medium 


ABSTRACT: In this paper, the authors studied the effect of ultrasonic vibrations 
under various conditions (capillary diameter, temperature) on a Liquid medium in 4 
capillary channel. The results are presented in graphs. Ultrasonic influence on the 
passage of Liquid media through capillary channels is a new, Little studied phenom- 
enon. Only the first ateps have been made in the study of this problem; before it 
lie even greater efforts. Many questions still must be answered in order to explain 
the physical nature of this phenomenon and its pratical application in industry. It 
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Effect of high-frequency vibrations on the penetration of lubricants 

and coolants into the cutting zone during the mechanical working of 

metals, Vestsi AN BSSR. Ser, fiz.-tekh. nav. no.3:98-100 '63. 
(MIRA 16210) 
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AUTHORS 1 Konovalov, Ye. G., Germanovich, I. N. a 
TITLE: - The influence of temperature on the rise of liquid in'a 


oapillary under tha aotion of high frequenoy vibrations 
PERIODICAL: Inzhenerno-fizicheskiy zhurnal, v. 6, no. 3, 1963, 103 - 105 


TEXT: The capillary rise of a liquid is largely deterzined by the surface 
tension of the liquid and consequently decreases with increasing tempera- 
ture. If the liquid vibrates with ultrasonic frequenoies in the direction | 
of the capillary axes, the rise is greater and increases with temperature, jf 
Water, an emulsion of commercial acidol, and lubricating dl were subjected 

to 23.5 kes in glass tubes of various diameters. The inorease-in - dat Os 
capillary rise was measured in the 0 - 80°C range. The height to which 
water rises in a capillary tube with an inner diameter of 0.484 am.ine -' 
creases from 30 mm at fF 5°C to 90 mm at f 70°C. Similar reaulte are ob- 
tained for other liquids under different conditions. There are 2 figures. ° i234 


, ASSOCIATION: Fiziko-tokhniohcakiy inatitutAN BSSR, g. Minak (Phyaioo- 
; technical Institute AS BSSR,. Minsk) ; es, 
tat fo- 


BEF ROVED FOR RELEASE: 06/ 19/ 2000 CIA-RDP86-00513R000824330004-7 


KONOVALOV, Ye. Ge eh SKRIPNICHENKO, A.L. 

nN 
Effect of cyclic loading of an ultrasonic frequency on the 
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Primeaneniye ul'trazvuka v mashinogtr. Minsk, Yauka + 


7-9 
PaGS: ultrasonic wave propagation, heat measurement, metalworking, 
a/ EPP 09 potentiometer, 45 steel [' 


A complex method utilizing ultrasound has been developed to replace 
-oguf HEEECS ently accurate methods for investigating heat Sneomene The 

on iirect measurement of the temperature 
Sgurenent of the mean time of the ultrasonic 
gn jetarmination of the reaiatior bates: 

tha dietributiom of temperate 
The process of balancing 7: th 
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TITIE: Change in microhardness of copper_in the process of cyclic application —__ 
Of ultrasonic frequency ie oe, a7 ee 


CITED SOURCE: Sb 
1964, 22.26 


« Primenentye ul'trazvuka vy mashinostr. Minsk, Nauka 1 tekhnika, 


TOPIC TAGS: copper, ultrasonic inspection 


TRANSIATION: The effect of tensil strength and’ compression on the microhardness of - 
copper were investigated. ‘The study was carried out at a constant 20 ke oscillation 
frequency and various amplitudes » On & Sample face: 0.012, 0.008 and 0.006 un. 7 
‘This accordingly produced the following stresses in the central part of the sanples 
17.0, 11.40, 8.55 ke/om@. ‘The samples were tested in two states: (1) annealed at 
200°C for 2 hyo’, and (2) previously deforned (ctrain hardened) by tortion (720 ana 
1j0°C). The mierohardness of the annealed Cu increases sharply with an increase in |~ 
the number of cycles at the beginning, dropping slightly thereafter. Rowever, it a 
remains constantly higher than the initial one. The difference in the strain herden- 
ing and softening processes 4s the more noticeable the higher the cyclic stress, . 
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SOURCE: Ref. zh. Mashinostroitel'nyye materialy, konstruktsii i raschet detaley 2 7 
mashin. Gidroprivod. Otd. vyp., Abs. 4.48.106 { 


AUTHOR: Konovalov, Ye.G.; Remizovekiy, EI. 
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TITIE: Effect of ultrasonic frequency oscillation the creep eee of 
D16 aluminum alloy ; | 
v 


CTID SOURCE: Sh. Prdienentye ulttraavuta vo unalinoste. Minsk, Nouka i tekbnika, 
1964, 41-465 


TOPIC TAGS: wétwasenta, ultrasonic vibration, ultrasonic peed inspection , 

alumnum Ailey creep annealing makerial deScraation/oicy alucimum alloy 
TRANSIATION: The effeck of H¥-oscilintion and the simultaneous application of a 
static load ((%.6.5k/mm°) were studied in testing D16E alloy, annealed at 370°C (5 hrs} 
for creep. Applying oscillation during test for creep simultaneously with a static 
load increases i.e total creep deformation and the rate of creep, especially in the 
initial stege of the fest. Theweliminary application of witrasonic oscillations 


strengthens the D163 uminum alloy slightly. This is expressed in a decrease in the 
rate and the total deformation of creep. 9 references. 
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_ AUTHORS: Konovalov, Ye. Gej Rimskty, Ve Kes Yefremov, ¥. I. 


nT a mentee iil 
TITLE: Removal of residual stresses with ultrasound ‘a rotational machining ee * 


| CITED SOURCE: Sb. Primeneniye ul! trazvuka ¥ gasitnostr: Minsk, Nauka i ae 
| 196h, 51-56 
i 


Y ; 
| TOPIC TAGS: residual Sessa stress relaxation, rolling mill, ultrasound effect 


| GHANSLATION: For finishing of internal” surfaces with open contours. {cylinders . 
_ having large openings and grooves), @ full-contact rotational roller eae 
' whose length is equal to or somauhat longer than the length ef the cy. 
was used, fo remove the residual stresses originating in the rollingt ess 
after machining the cylinders were subjacted to ultrasound for a0 minutes at an 
waking frequency of 20 ke and ultrasonic power delivarad to the val of Lacs Kye 
; A votational mandre1 with radial feed insures obtaining openings of second-class 
met accuracy and tee, SuSE tantan weaee ‘the condition that the machining tolerance... 
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: is within 0.06-0.08 mm and the initial surface finish is within Gtk class. The 
finishing of cylindrical surfaces having an open contour (including grooves) can 
_ be produced by rolling instead of honing. ‘The residual stresses can be removed 


in an ultragonie field. Bibliography of § entries, 2 illustrations, and 2 tables. 
A. Fomin 
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SOURCE: Ref. zh. Mashinostroitel 'nyye miterialy, konstruktsii i raschet detaley 
mashin. Gidroprivod. ota. vyp-, Abs. 4.48,25 


AUTHOR: Konovalov Ye.@.3 Skripnichenko A-le3 Doveyallo, I.G. 3 Remizovsity, 8.3. 
Ree SI 18 wi ante eoeneemarerranemt Deed 


TITLE: Effect of ultrasonic oscillations on the mechanical properties of sane metals 
-{and alloys (é a 


CITED rhe Sb. Primeneniye ul'trazvuka v mashinostr. Minsk, Nauka £ tekhnila, 
1984, 61-68 


TOPIC TAGS: ultrasonic inspection, ultrasonic vibration, alloy, atiep=stul, Copper , ts 
sohid ee ee ylow cache stent Ff DICT ali 
TRANSIATION: Meth and the results are’ given of an Anvestigation of the effect of en 
ultrasonic frequency oscillations on the mechanical Properties of DIG? alloy} copper, oa. 
and iron on tensile strength, torsion and freep-(|*The simultaneous effect of cyclic 
‘Jand static loads , created, by ultrasonic oscillations during tensile strength test 

of D16T alloy and someone » Shows @ significant decrease in their mechani- ae 
cal characteristics. For example: the, for the D1GL-alloy (tempered and naturally | Gee 
aged) decreases fran 5 to 1a, whereas the magnitude of the C > decrease is a fimction| [eee 
of the oscillation ammlitude. Also, during tortion test of D16f-alloy and low-carbon! [ff 
steel (0.064) the ultrasonic oscillations considerably decrease their mechanical 
characteristics. The application of the ultrasonic frequency oscillation to a static 
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load in testing the creep increases the total and the initial creep deformation. 
The article has 10 referencese 
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AN BSSRe Fiziko-tekhnicheskty inatitut, Plastichnest’ £ obrabotka 
davleniyem (Plasticity and metalworking yy pieesure). Minsk, izd-vo 


Navea 4 tekhnika, 1964, 91-97 


ro2te TAGS: ultrasound, tensile testing, yield point, low carbon steel, stress 
raiser, commercial iron, stress elimination 


abSiBACT: This article describes investigations of the effect of ultrasonic vi- 
eratiuns on the st ength and ductility of commercial tror, the primary feature 
of the tests being that. the static, and vibratory Loads were applied simultaneous- 
iv during elongation of the specimen. An ultrasenic generator with a magneto =~ 
~ sectllator operating at 21 ke was used as the source of the vibratory 
‘+rasonie Frequency. The amplitude of the usciljations was measured at 
.. the specimen by a microscope. he test agecimens were mace out of 
- cter rods, annealed in a vacuum at 600C for 3 hrs, cooled down with the 
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AUTHGS: <oanovalov, Ye. G. (Doctor of technical sciences, Professor)} 
_lovgyallo, 1, E™™ 


TITLE: Investigation of the process of static torsion of DIST alloy in an ultra- 
sonic field at elevated temperatures lap) 


SOURCE: AN BSSR.« Fiziko-tekhnicheskly institut. Plasctichnost’ i obrabotka 
metallov davleniyem (Plasticity and metalworking by pressure), Minsk, Izd-vo 
Nauka i tekhnika, 1964, 102-103 i+ 


TOPIC TAGS: static torsioa, torsional strength, ultrasounc, aluminum alloy / 


DL6T alloy 


ARCLRACT: The results of studies on the effect of ultrasonic vibrations on the 
process of static torsion in D16T alloy at elevated temperatures are given. The 
testpieces were annealed at 360C for 5 hrs. and cooled down with the furnace to 
room temperature. The working length of the specimen was 70 mm and the diameter 
10 om. The experiments were carried out with and without the specimens being 
cooled by running water. Since the torsional strength in both cases was the same, 
{t was evident that heat liberation in the specimen owing to the absorption of 
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“Yes.G,. (Doctor. of technical: sciences, Professor}; — 

an ultrasonic field i” 
aan a 

SOUZCE: AN BSSR. Fiziko-tekhnicheskiy institut. Plastichnost' i obrabotka 

ne lov davieniyem (Plasticity and metalworking by pressure). Minsk, Izd-vo 

Nauka i tekhnika, 1964, 128-133 4 


TOPIC TAGS: creep test, ultrasonic field, metal sonication, work hardening, 
aluminum alloy creep / D16T alloy 
ie '$ 


ABSTRACT: | This article describes a device for creep tests with the application 
of ultrasonic vibrations and gives the results of an investigation of the effect 
pleiiminary treatment with ultrasound on the creep characteristics of DI6T 
iiloy at 250C. The device, which is a modernized version cf the VIA} 
+abla-model machine for testing creep, is depicted and described in :e- 
i! specimens were exposed to ultrasonic radiation in the air for 15, 30, 

-o seconds after which they were placed in the machine, heated for an 
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hour, and then creep tested for 90 min. at 250C with the application of only a 
static load. The creep tests on previously sonicated specimens of DL6T aluminum 
demonstrated that the creep rate drops markedly due to work hardening of 


alia 
Orig. art. has: 2 figures. 


the material during exposure to ultrasonic waves, 
ASSOCIATION: None - 
SUEMITTED: L6May64 ENG.: 00 SUB CODE: MM 
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AN BSSR. Fiziko- tekhnicheskiy institne. Plastichacse' ¢ obrabotka 
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